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(57) Abstract: A method of colorimetiy by which reliable analysis can be easily performed in a short umc. Electrons are transferred, 
by the action of an oxidoreductase, from an analysis sample through a mediator to a color former which develops a color upon 
1/^ reduction. The color which is thus developed by the color former is measured to thereby qualitatively or quantitatively analyze the 
sample. The enzymatic reaction in this colorimetric m^od is a one-stage reaction, and the color-developing reaction occurs through 
a mediator. The measurement can hence be made in a short time. The found value is highly reliable because this reaction needs 
neither hydrogen peroxide nor oxygen. 
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20 m^^. 

-D^iz. ^^BM(oumit. mm^^BM<Dit^^¥T:^m\z^m-^n^u, 
mi^$>*). mitMytmm. ^^^^ jL-^^j^umTtiz^o^B^-r^^^^ 
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i: ® K ^ ^ r y ^ 7 T afe -5 . 

10 @4«. :^^m<D-^ ib\z^(Dm(Dmmmiz^i^^if)un'-7.mmtfi 
15 f^^^mr^^y-c$>^o 

20 BI9«. :^^m(r>^ ^\Z^<Dm<D%mm\Z^\'^^^^n<D%^^7r:'r 
^yy-^ib^o 

25 
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Ell ^^m<D-^ (E>\z-^<o^(Dmmmiz^if^^^m<D^^^^ 

mi 6 A. mi 6 Bit. :^^^<D-^ >b\Z-^<Di^(Dmt&m\Z^H^B^ 

10 

fic^Tfeckii, i(^u^^^<Dw,^mumz^n^-^mm^o)'>u< 
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hd:^->;us. Tjvzi^iym. :^)i^7f^^i^m. ti)V:^s-)vm. xju^o 
3iKTa>, 7^ym. n^jvm. 7 ^ ]^mis^z^/\uy>mti^$>^, 

^i. HtfiaT^ h^^/U ':7Ait<D:^4*:««lt LT«, m^\t. MTT, INT, 
Neo-TB, Nitro-TB, TB, WST-1, WST-3, WST-4, 
15 WST-5. WST-8, 2-(2-Benzothiazolyl)-3. 5- 
diphenyl tetrazol ium Bromide , 2-(2-Benzothiazolyl)-3-(4- 
ni trophenyl)-5-phenyl tetrazol ium Bromide , 2,3-Bis(4- 
ni trophenyl)-5-phenyl tetrazol ium Chloride » 2,3-Di(4- 
ni Irophenyl) tetrazol ium Perch lorate, 3-(3-Ni trophenyl)-5-methyl- 
20 2-phenyltetrazol ium Chloride , 43 J: , 3-(4-Nitrophenyl)-5- 
methyl-2-phenyl tetrazol ium Chlorided^fe-So 

25 -e€r, S^c??Se^kf3^^^fe^(Djifefe©5±T^s, 
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10 ±^)i^T±hyit.^^. ryv^^yyit-^m. ^^^y^yit^m. 

x5^;us. ype;us^) , 

25 t* tr 'J >^;i/«^^{*(D0iJ t LTtt, [Fe(bipyridyl) 3 ] , 

[Fe(4.4' - diinethyl-2,2'-bipyridyI) 3] , [Fe(4, 4' - diphenyl-2. 2'- 

6 



wo 03/057905 



PCT/JP03/00027 



bipyridyl) 3] , [Fe(4. 4' - diaiDino-2, 2'-bipyridyl) 3] . [Fe(4.4'- 
dihydroxy-2. 2'-bipyridyl) 3 ] . [ Fe(4,4' - dicarboxy-2, 2- 
bipyridyOa] . [Fe(4, 4' - dlbromo-2, 2'-bipyridyl) 3] . [Fe(5,5'- 
dimethyl-2, 2'-bipyridyl) 3 ] , [ Fe(5, 5' - dipheny!-2, 2'-bipyridyl) 
5 3] , [Fe(5, 5' - diaiDino-2. 2'-bipyridyl) 3] , [Fe (5. 5' - dihydroxy- 
2. 2'-bipyridyl) 3 ] , [ Fe (5, 5' - dicarboxy-2, 2'-bipyr idyl) 3 ] , 
[Fe(5.5' - dibromo-2.2'-bipyridyl)3] f^Et^^^, 

7)v^}[^m mxu. x^;i.s, 'fu\i)i^m) . t^j-ji^ 

3«ftT5>. y^yg. T'>;us, 7 ^ H^*5 j:t;cApy >s (0ti;5L«. 

20 -r 5i5^\/-;H^^<!»:a)^«hbT«, [Fe(iinidazole) e] . 

[ Fe(4-iDetyl-iinidazole) g ] . [ Fe(4-phenyl-iiDidazole) e ] . 
[ Fe(4-amino-iinidazole) « ] , [ Fe (4-hydroxy-imidazole) g 3 . 
[Fe(4-c.arboxy-imidazole) 6 ] . [Fe(4-broino-iDiidazole) e ] ts^Eii^ 

o 

25 

7^yS?<hLT«, ^JA«, 7;i-^X> (L-Arg) 

7 
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^) i^Ji^^r ^ yWt<om^^t>'^^^$>^o M^Ht. [FeCimidazole) 2 
(bipyridyl) 2] . [Fe(L-Arg) 2 (bipyr idyl) 2 ] *^^-2>o ig^SB-fi:^^ 

Ji^TVit-^m. -hpyfb^i^. ^^^^^^-fk^i^, ^>y^TV'-;Kb 

T)\^^)im (mpm. ^^jus. x5^;us, ^^Dtfjua^?) , tu-;i/ 

25 3 «iT5>, T^yS, Tv-^PS, T ^ KS*3<fct^Aoy (««JA«, 
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tf tr 'J >?;u;p^- A^«:(^«aj<i: bXtt, [Ru(bipyr idyl) 

3-0 . [Ru(4,4' - diiDethyI-2. 2'-bipyridyl) 3] , [Ru(4,4' - diphenyl- 
2, 2'-bipyridyl) 3 ] . [Ru(4,4' - diainino-2, 2'-bipyr idyl) 3 ] . 
5 [Ru(4.4' - dihydroxy-2, 2-bipyr idyl) 3] , [Ru(4,4' - dicarboxy- 
2, 2'-bipyridyl) 3] . [Ru(4.4' - dibroiDO-2, 2'-bipyr idyl) 3] . 

[Ru(5.5' - dimethyl-2, 2'-bipyridyl) 3] , [Ru (5. 5* - dipheny 1-2. 2'- 
bipyridyOg] , [Ru(5, 5' - diamino-2. 2'-bipyridyl) 3 ] , [Ru(5.5'- 
dihydroxy-2, 2'-bipyridyl) 3 ] , [ Ru(5,5' - dicarboxy-2, 2'- 
10 bipyridyl)3] . [Ru(5. 5' - dibromo-2, 2'-bipyridyl) 3] 

7)V^)vm mx\t. x5^;us, yDfcf;PS^) , tu-;p 

S, ;^;VjJnx;ps. — hPS^ -hPVS, iWlT^>. 2Wi7^>. 

20 3ia7^>, T^y^, Ti^)vm. 7a K«*5<kt;JApy>s (0ii;^fdr, 

^ ^ ^ >/ - ;p 5^ - r> ^ ^ ^ i X , «aj A , 

[Ru(iiiidazole) 6 ] . [Ru(4-metyl-iniidazole) e 3 , [Ru(4-phenyl- 

25 imidazole) g] , [ Ru (4-amino-imidazole) g] , [ Ru (4-hydroxy- 

imidazole) . [ Ru (4-carboxy-iniidazole) ^ 1 , [ Ru (4-broiDO- 
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imidazole) 6 ] l?*t$,-5, 
T^yHiibTtt. m^ii. 7JU^:i> (L-Arg) 7 )V 

U >^;U<!:7^ y ^JA«, [Ru(iinidazoIe)2 

(bipyridyO^] , [Ru (L-Arg) 2 (bipyridyl) ^ ] ifi$>^, Ji^E-te^^ 

10 

15 )i'7^Jit'^m. -hDv-fb^i^, ^^vXb-iri^. ^>i/^ry-;i.jt 
^m. 7ii^Ji7± h>^t^^. 7>v^^/ yit^^a^ ^D-y^^yit 

20 etfu v'ji/^ii^. miSLmt. 6t*s. efcfu>^;i.tt. Mj^UTnc 

7ji=¥jvm im^ii. ^^)im. x^;i.^, ynh^jimm , tu-;u 

10 
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5 \^\d^Ji^)V:t7.^^Ami^(DmtVXit.MXit. [Os(bipyridyl) 
3]. [0s(4.4' - dimethyl-2,2'-bipyridyl) 3] , [Os (4. 4' - diphenyl- 
2. 2'-bipyridyI) 3] , C0s(4.4' - diainino-2, 2'-bipyridyl) 3] , 

C 0s(4,4' - dihydroxy-2. 2'-bipyridyI) 3 ] , [ Os (4. 4' - d i carboxy- 
2, 2'-bipyridyl) 3 ] . [ Os (4, 4' - dibromo-2. 2'-bipyridy I) 3 ] . 
10 [Os(5.5' - dimethyl-2,2'-bipyridyI) 3] . [Os (5, 5' - diphenyi-2. 2'- 
bipyridyl)3] . [Os (5. 5' - diamino-2, 2'-bipyr idyl) 3 ] , [Os(5.5'- 
dihydroxy-2. 2'-bipyridyl) 3 ] , [ Os (5, 5' - dicarboxy-2. 2'- 
bipyridyDa] • [Os (5, 5' - dibromo-2, 2'-bipyridyl) 3] 

Tju^jum mxit. jL^jum. :/Ptf;i/S^) . ru— ;i/ 

-hum. -KDVS, li|ftTa>. 2ifc7a>. 

25 
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[Os(iiDidazole) 6 ] . [Os (4-metyl-imidazole) g ] . [Os (4-phenyl- 
imidazole) g] , [ 0s(4-ainino-imidazole) g] , [ Os (4-hydroxy- 
imidazole) 6 ] . [ 0s(4-carboxy-iiDidazole) e ] . [ Os (4-bromo- 

imidazole) e] ^t&^S'S. 

5 

T^ym^VXit. mXits t;P^-> (L-Arg) ^t^^s. yji 

U i^;U<i:T 5 y S?(Dija*.'&t>-li:*<*5. mXit. COs(imidazole) 2 
10 (bipyridyl) 2] , [Os(L-Arg) 2 (bipyridyl) 2 ] ^^$>^o M^^^iiL^^ 
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mx\t. T}v^)vm {mx\t. jl^jim. T/ptfjus^) , 

5 x;U7i^>s, -Kds, -hnvs. iigi7a>, 2m. 

\i\d.^) )Vmi^W<DmL\^X\^. mX\t. [Cu(bipyridyl),] , 

10 [Cu(4.4' - dimethyl-2,2'-bipyridyl) 2] . [Cu(4. 4' - diphenyl-2, 2'- 
bipyridyOg] , CCu(4, 4' - diainino-2, 2'-bipyridyI) g] . [Cu(4,4'- 
dihydroxy-2. 2'-bipyridyl) 2 3 , [ Cu(4,4' - dicarboxy-2, 2'- 
bipyridyOg] . [Cu (4, 4' - dibromo-2, 2'-bipyridyl) 2 ] . [Cu(5, 5•- 
diInethyl-2. 2'-bipyr idyl) 2 3 . [Cu(5. 5' - diphenyl-2, 2'-bipyridyl) 

15 2] . [Cu(5. 5* - diamino-2, 2'-bipyridyl) 2] , [Cu (5. 5' - dihydroxy- 
2,2'-bipyridyl) 2 3 . [ Cu(5, 5' - dicarboxy-2. 2'-bipyridyl) 2 3 , 
[ Cu(5. 5* - dibromo-2, 2'-bipyridyl) 2 3, [ Cu(bipyridyl) 3 ] 
[Cu(4,4' - diinethyl-2, 2'-bipyridyl) 3 ] , [Cu (4, 4' - diphenyl-2, 2'- 
bipyridyl)3, [Cu(4, 4' - diamino-2, 2'-bipyridyl) 3 ] , [Cu(4,4'- 

20 dihydroxy-2, 2'-bipyrldyl) 3 ] . [ Cu(4.4' - dicarboxy-2, 2*- 
bipyrldyOa] , [Cu(4, 4' - dibromo-2, 2'-bipyr idyl) 3] . [Cu(5,5'- 
dimethyl-2, 2'-bipyridyl) 3 ] . [ Cu(5, 5* - diphenyl-2, 2'-bipyridyl) 
33 . [Cu(5, 5* - dianiino-2, 2'-bipyridyl) 3] , [Cu(5. 5' - dihydroxy- 
2, 2'-bipyridyi) 3 ] , [ Cu(5, 5* - dicarboxy-2, 2'-bipyridyl) 3 ] , 

25 [Cu(5, 5' - dibromo-2, 2'-bipyridyl) 3] ^l^d^^-Sc 



13 



wo 03/057905 



PCT/JP03/00027 



5 7)v=^)um mxii, x5^;u^, ypejus^) , 

-1 ^d^V-}VmmWomtL\^X\t.. mx\t. [Cu(imidazole)4] • 
[ Cu(4-inetyl-imidazole) 4 ] . [ Cu(4-phenyl-imidazole) 4 ] , 
[ Cu(4-amino-injidazole) 4 ] , [ Cu (4-hydroxy-iinidazole) 4 ] , 
15 [Cu(4-carboxy-imidazole) 4 ] , [Cu (4-bromo-iinidazole) 4 ] ^ifi^ 

7 ^ Jf&iiVX\t. m^L^t. 7)V^-y (L-Arg) d^fe-S. 7 )V 

20 vx. m^in:. treu vjut-r ^yy-;uom*^t)-B-, t'fcrgi?;ut 

T^yiE(Dm^^:bit*?*^« ^JA«. [ Cu(imidazole) 2 

(bipyridyl)] , [Cu (L-Arg) 2 (bipyr idyl) ] ii-&SB&^2:ffl 

25 
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N,0. S<0iB(4I^^$t>":PgB^^<J:«, ^^ff^\Z. ^>t«. =N-OH. - 
COOH. -OH. -SH. >C=0 3'a:«i:CDSS:l#oTViS fc<D*Vi^o C:<DJ:^/j: 

^U-h. OO+U-h, OS^k-h, SS^ h (-MiBiS), h^u — 

10 WLTViS t)<D*«^Vio Hfraio.fc'Sic:, fiEfi:^(c. i^SiMJfeS^^A 
(D±^\z^tiif}^^. ^m^^^m0z^'it^f^\z. ^&^^-mi^±MtE 

Cl, F, Br, I) $r#ltS?^<i: LTt)^l.>. JEATtC, 

20 

Cu + 1, 10-Phenanthorol ine 
Fe + 1, 10-Phenanthorol ine 
Cu + Bathophenenthrol ine 
25 Fe + Bathophenenthrol ine 

Cu + Bathophenenthroline sunlfonic acid 
Fe + Bathophenenthroline sunlfonic acid 
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Cu + 2. 2*-Bipyridyl 
Fe + 2, 2' -Bipyridyl 
Fe + 4, 4' -Diainino-2, 2' -bipyridyl 

5 Ru + 4, 4'-Diainino-2. 2'-bipyridyI 

Cu + TPTZ (2,4. 6-Tripyridyl-S-triazine) 
Fe + TPTZ (2.4,6-Tripyridyi-S-triazine) 

10 Fe + PDTS (3-(2-Pyridyl)-5.6-bis(4-sulfophenyl)-1.2.4- 

triazine) 

Cu + Cuproin (2, 2' -Biquinol ine) 

15 

Fe + Nitro-PAPS (2-(5-Ni tro-2-pyridyIazo)-5-[N-n-propyl-N-(3- 
sulfopropyl) amino] phenol) 

20 (NOgfi&M) 

Fe + Nitroso-PSAP (2-Ni troso-5- [N-n-propyl-N-(3-sul fopropyl) 
amino] phenol) 

Fe + Nitroso-ESAP (2-Ni troso-5-[N-ethyl-N-(3-sul fopropyl) amino] 
phenol) 

25 Fe + 1-Ni troso-2-Naphthol 

(NSiBfi[M) 
Fe + 2-Amino-4-thiazole acetic acid 
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(0015(4^) 

Fe + 1, 2-Naphthoquinone-4-Sul fonic acid 

5 Os + CI, Imidazole. 4, 4' -Dimethyl-2, 2' -Bipyridyl 

Os + Imidazole, 4, 4' -Dimethyl-2, 2' -Bipyridyl 

Cu + L-Arginine, 2, 2' -Bipyridyl 

Cu + Ethylenediamine, 2, 2* -Bipyridyl 

Cu + Imidazole, 2, 2' -Bipyridyl 

10 

(4-iodopheenyl)-3-(4-ni torophenyl)-5-phenyl-2H-tetrazol ium 
chloride (INT) . 3- (4, 5, -Dimethyl-2-thiazolyl)-2, 5-diphenyl- 

15 2H-tetrazol ium bromide (MTT) , 3, 3 ' - (1, 1 ' -Biphenyl-4, 4 ' - 
diyl)-bis(2, 5-diphenyl-2H-tetrazolium chloride) (Neo-TB) . 3,3 
' - [3, 3 ' -Dimethoxy-(l, 1 ' -bipheny 0-4, 4 ' -diyl] -bis [2-(4- 
nitrophenyl)-5-phenyl-2H-tetrazol[um chloride (Nitro-TB) , 3,3 
' - [3, 3 ' -Dimethoxy-(l, 1 ' -bipheny l)-4, 4 ' -diyl] -bis (2.5- 

20 diphenyl-2H-tetrazol ium chloride) (TB) , 2-(4-lodophenyl)-3- 
(4-n i t ropheny I) -5- (2, 4-d i sul f opheny 1 ) -2H- 1 e t razo 1 i um, monosod i urn 
salt (WST-1) . 2-(4-lodophenyl)-3-(2.4-dinitrophenyl)-.5- 
(2.4-disulfophenyl)-2H-tetrazolium.monosodium salt (WST-3) » 
2-Benzothiazoyl-3-(4-carboxy-2-methoxyphenyl)-5-[4-(2- 

25 sul foethylcarbamoyl)phenyl]-2H-tetrazol ium ( W S T - 4 ) 2,2'- 
Dibenzothiazolyl-5, 5 ' -bis[4-di (2-sulfoethyl)carbamoylphenyl]- 
3,3 ' -(3,3 ' -dimethoxy-4, 4 ' -biphenylene)di tetrazol ium, disodium 
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salt ( W S T - 5 ) . 2-(2-Methoxy-4-nitrophenyl)-3-(4- 
ni trophenyl)-5-(2,4-disulfophenyl)-2H-tetrazoliuin, monosodium 
salt (WST-8) , 2-(2-Benzothiazolyl)-3,5-diphenyltetrazoliuin 
Bro'nide , 2-(2-Benzothiazoiyl)-3-(4-nitrophenyl)-5- 

phenyltetrazolium Bromide , 2. 3-Bis (4-ni trophenyl)-5- 
phenyltetrazolium Chloride . 2. 3-Di (4-ni trophenyl) tetrazol ium 
Perchlorate » 3-(3-Ni trophenyl)-5-methyl-2-phenyl tetrazol ium 
Chloride , 3-(4-Ni trophenyl)-5-methyl-2-phenyl tetrazol ium 
Chloride, mmwt)^$>\ff »btl^ , Uii. m$§i$-^:A'T 

u2+) (cu*) \z^m'h^m\Lt^. ^mw^^^n^x^-z 
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3-X5^h Hay:^-if (GDH) ^mMVX^mmt-r^o nvVT 
•^A^^tcOjgStt, A*u/ 7 7-^^^^*^tC^* L, 1-1 OM 

—7. (HPC) . 'J t:*-;uT;un-;p (pva) . tj? u e-jwep u 
H> (pvp) , 7HUT^u;uT^l>\ i^jf[Lm7;u:/5 > (bsa) ^ 

Z<DfSii!)^'n. HPCj&W^LVi, AW >:$^-©aS«, 

0. 5 ~ 5 MS^O^aHT^S. GDH(DiSS£tl, 0!l>LJ^, 1 
10 0 0 0- 5 0 0 0 0 U/m 1 MT T<Z)iSS«#{Cfe||S$n:^j:Vi. 

15 ^7&t*s. H^itsMttly;^^^S(o*eay;^^t^«, m^it. 1-5^^%. 
»*L<«i~3Mm%. j:t)»^L<«i. 5~2sg%-eS'5. m 
t^^myjvmmizit. chap s^(OMtt5?-®si±?iy*^w$'i±Tt)i 

it. 0. l-aSS^, tif^V<itO. l-l^m^, a;0«F*L<tt 

20 0. 2-0. 4mm%'v$>^, tiiiRmmy)v<omfR^iimi^-h\zi^T 

S^SSti, #?LM'>- h©^fiS<^cSS2pT, 1-5 Omg/ 

c m'. iff ^ b < fi. 10 — 30mg/cm\ 15 — aOmg/cm^ 
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■r;^^)-^. -^7.^^ I^mW. GDH, MTT43j;C;y\*-:/ 7 7-^*er»c: 
20 «rS©7&?»*Uti. ig«r«t<^)pH«. m7L\t. pH 6-8 (DliEHTfe 

««JAti, 0. 1~6 OmMT^O, »*L<«0. 2 - 1 0 m 
MT*«9. <tO»*L<«0. 3~0. 6mMT*S. GDH<75ffiS«, 
1 0-1 0 0 OU/m 1 $f^L<«, 5 0- 5 0 0 U 

25 /m 1 T^O. ck 0$fSL<«, 1 0 0 - 2 0 0 U/m 1 TfeS. MT 

20 
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(Dmimmit. mtiumm i m i tc^u, i - 1 o o ^ i (Diea 









PQQGDH 




PQQ-Glucose Dehyrogenase 


GOD 


Sigma 


Glucose Oxidase TypeX-S 


Pyruvate 
Oxidase 


BoehringerMannheim 




MTT 




3- (4, 5,-Diinethyl-2-thiazolyl)-2. 5- 
diphenyl-2H-tetrazol ium bromide 


WST-4 




2-Benzo thiazoy 1-3- (4-carboxy-2- 

methoxyphenyl)-5-[4-(2- 

sul foethylcarbamoyl)phenyl]-2H- 

tetrazol ium 


WST-5 




2,2 ' -Dibenzothiazolyl-5, 5 ' - 

bis[4-di(2- 

sul foe thy 1) carbamoyl phenyl] -3, 3 ' - 
(3,3 ' -dimethoxy-4, 4 
biphenylene)di tetrazol ium, disodium 
sal t 






D(+)-Glucose 






Lithium Pyruvate Monohydrate 
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= "t? A^ft:[OsCl(Hiin) (dmbpy)J ^-g-fi^b^. fTi^D-^. 
(NH4)j[OsCl6]2.00g(4. Semniol) i: >?pt 5=-;Hf fcf g vJU (dmbpy) 
5 1.68g(9. llmmoD^^jg^SftT. U > ^ n — Jl, (eOml) 4>T 1 1^ 

(120inl) ^ 3 05^;iUtT][raA, tK^&^T 3 0 Lfc. ^^^.tl^ 

ttiS^t^BE^jgL, +:«-tC7KT'ifcitL^c(500-l0O0inl^ffl). $e,tc:>^ 

10 [Os CI, (dmbpy) ^] & 1.5 - l.7g # ;t . || e tl /S: 
[OsClj(dmbpy) j] 1. 56g(2. eOmmol) 'T ^ :^ V — ;U (Him) 0. 36g 
(S.2mmol) t^^mm.mT. y-JUm-^mm (SOmO 4»T2I^Pb1 

TS.mL:fto ■^M^'Vlf^mi^rzm. laftlNaClTK^S? OOOml) $rJDAfc. 

15 L . [OsCl (Him) (dmbpy),] CI, ^ ^ ft . # tl 

[OsCKHim) (dmbpy),]Cl,S:-C#5}t*ttiI>g<DT-fe h- K U y— ;U 

(1:1 v/v)T^*^L, ;<77Ai7DT h^^:7w- (®«i^J : ^^4T;U^ 

mmmm : T-tr k - h 'j;p/>t^y-;i.) TitmL^. ^m^xA 

®![OsCi(Him) (dmbpy),]Cl,^f#/t. 

mm^x^oAmi^^^tsrt&iAmm^mmhrz, 3tsssiomm(Dv^ 

^ a-tJViUn • 'J ^ ^ U U - K) m >^ Mm (D ^ n - 7s 
25 (GLU) TK^fK^K (zSS : 0.200. 400. 600mg/100ml) ^S^lXn, 

fcTIHISmiKSrlOOO/i 1 Xn^S <i:|^^tcflt:g600nmTift^S£ SflJg L^c. 
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v}^<-r^'r:izmn2^mmLi!)^f)^^^iE>rjii!)^-Drzo 
5 (m.mmmf$.) 

MTT miZit^^m) O.SmM 
[OsCl (Him) (dmbpy)2]Clt 0. ImM 

PIPES (pH7.0) 40mM 
PQQGDH 200U/ml 

10 

^ a-tjvmm. • ^-^) ^ ^ 'J u- h) iz. m>tfi&m<D^jin-7. 

(GLU) 7i(.mmm (ifiS : O. 200,400. eOOmg/lOOmO «r5/i I Xtl. 

15 izTM^umm^ioQo u \xn^ tw\v^\zi$.moQnmX'\&ytm^m^ vtz, 

ZL(DmWi^. m 2 <D ^ ^ y iZTTi-r o m^(DJ:oiz. ^)\^n-y.m^izf;B 

vf^K-t^xizmmi^mmLti^ai^ib^i^uti^-Dfto 
20 (^mmmm 

WST-5 (mi-it^^m) 0. 5inM 

[OsCKHira) (dmbpy),]Cl, 0. ImM 

PIPES (pH7. 0) 40mM 

PQQGDH 200U/ml 

25 

immms) 
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^ o iz m m ' ^ ^ u - h) iz . m^mm<oifjuzi'-7. 

(GLU) TK^fK^ (iSS : 0.200, 400, eOOmg/lOOml) ^5fi\\tl. 

L. ^ < -r * T tC H M 2 IJ^ ig S U ^ Tic o Ac, 

10 WST-5 mi:zit^^m) 0. 5mM 

[Ru(NH,)e]Cl3 (AldrichttiSl) lOmM 

PIPES (pH7.0) 40idM 

PQQGDH 200U/inl 

15 (mmm4) 

CuCl2t2. 2'-t: tf'J >?;U (bpy) ^=EJV]tl : 2 X'^ 8 0 X: (DUm^^ 
TM'tL. [Cu(bpy)2] ClgSr-^fiKL, $e>t3, d ^--^ TIE 

— h ) \z , m^msi(D^)in — X (GLU) TKmmm (m^ : 

20 0. 200. 400, eoOmg/lOOml) ^SwlXn, ^ e. H TIS^^JK^ 1 000 a 1 A 
ns<h|W|l^{3jRS600ninT®^S$r^^L/S:o Z.(DmM^. m 4 (D ^ ^ 

25 
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WST-5 miZit^^m) O.SmM 

[Cu(bpy)2] CI 2 ImM 

PIPES (pH7.0) 40idM 

5 PQQGDH 200U/ml 

10 Tio^i'^^'f >:^i^-hbTfiB&$-ii-. mmm^ntz. 









1, 10-Phenanthrol ine 




[Cud, lO-Phenanthrol ine)2] 


Bathophenenthrol ine 




CCu(Bathophenenthroline)2] 


Bathophenanthrol ine 
Sulfonic Acid 
Disodium Sal t 




[Cu (Bathophenanthrol ine 
Sulfonic Acid)2] 


2. 2' -Bipyridyl 




[Cu(2,2'-Bipyridyl)2] 


TPTZ 




[Cu(TPTZ)2] 


Cuproin 




[Cu(Cuproin) 2] 
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L-Arginine 


nam 


[Cu(L-Arg) (bpy)] 


Ethylenediamine 


nam 


[Cu(en) (bpy)] 


Imidazole 




[Cu(Him) (bpy)] 



5 >^ZL^- h LTSBia^-fr, mmm^mito 





^ — :^ ife 




1, lO-Phenanthrol ine 




[FeCl, 10-Phenanthrol ine)3] 


Bathophenenthrol ine 




[FeCBathophenenthrol ine)3] 


Bathophenanthrol ine 
Sulfonic Acid 
Disodium Sal t 




[Fe (Bathophenanthrol ine 
Sulfonic Ac id) 3] 


2. 2" -Bipyridyl 




[Fe(2. 2'-Bipyridyl)3] 


4. 4' -DiaiDino-2, 2' - 
Bipyridyl 




[Fe(4,4'-Diamino-2, 2*- 
Bipyridyl)3] 


TPTZ 




[Fe(TPTZ)3] 


PDTS 




[Fe(PDTS)3] 


Ni tro-PAPS 




CFe(Nitroso-PAPS)3] 


Ni troso-ESAP 




[Fe(Ni troso-ESAP) 3] 


1-Ni troso-2- 
Naphthol 




[Fe(I-Ni troso-2- 
Naphthol)3] 


2-Ainino-4-Thiazole 
acetic acid 


Lancaster 


[Fe (2-Aini no-4-Th i azo I e 
acetic acid)3] 


1, 2-Naphthoquinone- 
4-Sulfonic acid 




[Fed, 2-Naphthoquinone-4- 
Sulfonic acid) 3] 


Ni tro-PSAP 




[Fe(Ni troso-PSAP)3] 



10 [Ru(NH,),] 
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^"f. rt3BRO;i/-5^-»:7 (Aldrichtt Hexaamminerutheniumd 1 1) 
chloride) SttK^UT, [Mim,) ,]<Dmmf&^^rzo 
[Ru(4,4'-Dianiino-2. 2* -bipyridyl),] 

<BEfi:^> 11. 8g(63.0iniDol) © 2. 2'-Bipyridil-N,N' -dioxide 
5 (AldrichttSi) ^r^^ST?^-^ bfcjgfift^l20ml < 0 Kft^ 

^® * L/ , i^^k^^^, 4.4*-Dinitro-2,2'-bipyridyl-N.N'- 

oxide (DrnW^mmiyXntzo 7 JVzi>m.my. 4.4'-Dinitro-2,2'- 
10 bipyridyi-N.N* -oxide 7.0g(25mM), lOX/1 7 A ^5fl6.0g$l^;-* 
23iDnc:®®$-&;rco Z<r>mmiZ\i H ^ — 7KfQ#J6. 3g(i26ininol) © 

m^^mLTz. mmit>'^Jtjy)Vt!'^ATn^^. 4.4'-Diainino-2. 2'- 
bipyridyl 

15 <-&fife> 50mL(D2O^77:!^3{Clf l/>r 'j3-jKlOmL) ^£ Atl, DA- 

bpy(0.2g). RuCi,(0. lg)2:JI|g^^, iti^^fi?$-fr. N,^8ftTT^mi^ b fj: 

<mm> N,^?ffETT^i^ • *Jc?^Lfe^l00inL<7)t;i^7773»'i^L. 

20 -t^izm^^ti^^-v. s.!t^m^7tY>{5uii) + y im-n (20ml) -vmoMv 

MJBE^«l$-frT. CRu(4.4'-Diamino-2,2'-bipyridyl)3] 

25 
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immm 9 ) 

[OsCKHim) (dmbpy),] 

<-&fiK> (NH4),[0sCl6] 2.00g (4.56mnioK Aldrich) ti.i'- 
5 Diinethyl-2.2'-bipyridyl (dmbpy fil^$6j^m) 1.68g (9. llmmol) 

L.;^^. IM m-^:t>Wti-h^J^A7Kmm noml ^ SOmin ;6UtTtn 
A. ^^SI'T 30min n ^tir^iitm^i^m^T^L . +^>{C7K 

TiJt^L^c (SOO-lOOOmi^ffl). ^ ^> >?X5^;Ux- 2 g^»t# b 
10 ftm. M£E$£filLfc. CinT [OsCl,(dmbpy)J ^ l.S-l.Tg # 
^n;t [OsCl, (dmbpy),] l.56g (2.60minol) Imidazole ( Him ) 0. 36g 
(5.2mmol) Sr^^^gfET. tK/^ iS' y -;|/ig^^lK 50ml ^-C 2h iSSS 

15 [OsCl (Him) (dmbpy),]CIi ^"^fz, 

<i^m> [OsCKHim) (dmpyy),] CI, *-e#'5fe*Jtil>»©T-fe h U 
^P/^iS^y-;!. (1:1 v/v) :^^Ai^D^ h/^^7w'- (®^ 

[Os (Him), (dmbpy),] 

<'&^> (NH4),[0sCl6] 2.00g (4.56mmol) t dmbpy I.68g 
25 (9. llmmol) ^^m%mTs JL^U> i/ \) u- )V eOmltJiT ih SgStUfe. 
^MSTJ^^Lfe^. IM ffiz:^:^ >g?:h h ij r>A7k^JK I20ml 
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30min ^^\f^xm?L. ^m^'C 30min H^mi^fzo n ^ tlfzltm^^S.^ 
jgb, +5i'tC7KTtfcttUfc (500~1000inl^ffl). io iZz^ JL^ JVJL-t- 
)l'V2m^f^Vrz'^s mm^fSkiyfc. zmr- [OsCl,(dmbpy),] «r 1.5- 
1.7g ^l-Sc n^ntz [OsCl,(dinbpy)j] l.56g (2.60mmol) t Him 0.36g 
5 (5.2ininol) ^^M^^T. \, 2-19^/ H-mm SOml (fT 2h SSItbfc. 
^M^TJ^^Lfc^, ia?PNaCl?lc^JK 300ml ^JO/Lfe. ft^tli^ttJS 

[Os(Hiin),((lmbpy),]Clj ^f#fc. 

<mm> [Os(Him),(dmpyy),]CIj $r T # fe* '>«<^ 7 ir h h U 
10 — ;p (1:1 v/v) T^ifS^b, ^ h — 

15 

1 0 ) 

25 
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10 



m-Gdn 50 u/mL 

[Ru(NH,)s] 0.8 mM 

*ST-5 . 0.2 mM 

PIPES PH7 50 mM 

Triton X-100 0.5 % 

(mt^M 1 1 ) 

mm^meA. Ei6Btc:^-r. s^ajct^tc. ^^mmi^ai^m^^mmiL 
(ummm.^ i : ei e a) 

15 PQQ-GDH 50 u/mL 

[Cud, lO-Phenanthroline),] i mM 

**TT 1 mM 

PIPES pH7 50 mM 

Triton X-lOO 0.5 % 

20 -.mes) 

PQQ-GDH 50 U/mL 

[Fe(Bathophenenthrol ine)j] i mM 

1 mM 

PIPES PH7 50 mM 

25 Tr i ton X-lOO 0. 5 % 

(Bathophenenthrol ine=4, 7-Diphenyl phenanthorol ine) 
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imi&m 12) 

eATtc^TM^T, • mm • • mmm^m^VTumm^ 

mmv. cn^T.^^ h;i.?g!i^L. ':f^>i7tL, ^ ih\zmt^mmzn 

mm^m7A. s7Btc^-r. Ei*oj:-5tc:, ^jg^flcd^m^e^iRit 

(liil^Km^l : EI7 A) 

10 PQQ-GDH 50 U/mL 

[Fe(2,2'-Bipyridyl),] 1 mM 

MTT 1 mM 

PIPES pH7 50 mM 

Tr i ton X-100 0. 5 % 

15 

(Sitm^mg)c2 : g| 7 B) 

PQQ-GDH 50 U/mL 

[Fe(4,4'-Diamino-2, 2'-Bipyri(lyl),] 0.1 mM 

MTT 1 mM 

20 PIPES pH7 50 mM 

Tr i ton X-100 0. 5 X 



25 passu, cn^X^^ h;USiJJtL, y^>^<i:L. $ 6 tcMIE^<*fC^ 
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5 PQQ-GDH 50 U/mL 

[Fe(TPTZ),] 0.1 mM 

MTT 1 nM 

PIPES pH7 50 mM 

Triton X-100 0. 5 % 

10 (TPTZ = 2,4. 6-Tripyridyl-s-triazine) 



(mmmi 4) 

mmv. cn^T.-^^ hjum^i., :/7>^<i:L. ^^^izwiBmi^izM 

MTT$:il7cL. MTtmiATT^m <D7s^C7 h Jl^^^LfCo 



20 PQQ-GDH 50 U/mL 

[Cu(Cuproin)j] 1 g,M 

MTT 1 mM 

PIPES pH7 50 mM 

Triton X-100 0.5 % 

25 (Cuproin=2, 2* -Biquinol ine) 



32 



wo 03/057905 



PCT/JP03/00027 



(^mmi 5) 

mmv. ziti^:^^^ h)\^mMv. :/7>i^i:b, ^ ioiztntzm^izn 

PQQ-GDH 50 U/mL 

[Fe(Nitro-PAPS)3] 0.02 nM 

10 MTT 1 mM 

PIPES pH7 50 mM 

Triton X-100 0.5 % 

(mmm 1 6) 

15 uTiz^rm.0^x*. mi^'mm- • mmm^u^vxumm^ 
mUL. cn^x^i^ h;wffl!i^b. z/^>^iiL. ts ^\z^$&mi^\zn 



20 



PQQ-GDH 



50 



U/mL 



[Fe(l-Nitroso-2-Naphthol),] 



0. 1 



mM 



MTT 



mM 



25 PIPES pH7 



50 



mM 



Triton X-lOO 



0.5 



X 
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(mmm i ?) 

mni^. ::ti^7.^^ hji^m^v. •^^>i7hi^. ^e)tcMi5^#tc^ 

5 L^MOGIucoseSr^iDL^ ^m^it'^<D h JV^M^VTzo Z.(r> 

PQQ-GDH 50 u/mL 

10 [Fe(2-AiDino-4-thiazoleacetic aci(i)3] 1 mM 

MTT 1 „M 

PIPES pH7 50 mM 

Triton X-IOO 0.5 % 

15 (IllfS^lllS) 

' HmU, dn^&X^i^ :/^>i7i:L, ^ ^ (CMI2^#:tc:^ 

LSMOGlucGse«r^iPL» ^m^it'^<DX^^ hJl^mmVfz, Z.(D 

20 tmtt^tMtcu, m7tmiiTmm(op(.^c7 h;i'^^Lrc, 

PQQ-GDH 50 U/mL 

[Fed, 2-Naphthoquinone-4-Sulfonic acid),] 1 mM 

25 PIPES pH7 50 mM 

Triton X-100 0.5 % 

34 
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immmi 9) 

mm^mnLs :Lti^7.^^ hji^m^i^. ■:f^>^tL. -^^izmz^ 

Z.<Dm^^M 1 4 A\Z, mi4B^T. m7r:<0^oiZ. ^M^i^ti^n^ 



mmmm^i : @ i 4a) 

10 PQQ-GDH 50 U/mL 

[OsCl (Him) (dmbpy):] 0.1 mM 

MTT 1 mM 

PIPES pH7 50 mM 

Triton X-IOO 0.5 % 

15 (Him= Imidazole) 

(dmbpy = 4, 4' -Dimethyl-2, 2' -bipyridyl) 



iummm.0S(.2 : gii 4b) 

PQQ-GDH 50 U/mL 

20 [0s(Him)t(dmbpy)2] 0.1 mM 

MTT 1 mM 

PIPES pH7 50 mM 

Triton X-100 0. 5 % 
(Him= Imidazole) 
25 (dmbpy=4, 4' -Dimethyl-2, 2' -bipyridyl) 
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immm2 o) 

>^i:L, S ^tCBtrie^^*: (C^L^»<D Glucose ^^JlraU, ^m^it'^ 

Pyruvate Oxidase 100 U/mL 

10 [OsCl (Him) (dinbpy)j] 0.1 mM 

MTT 1 mM 

PIPES pH7 50 mM 

Tri ton X-100 0. 5 % 
(Him= Imidazole) 
15 (dmbpy = 4,4'-DiBethyl-2, 2' -bipyridyl) 

immm2 d 

20 mm (lOcmXlOcm) {ZMV. &.T(Dm.f&l. 2 co^^Jg^^: 1 m I -^it L 

T. mm-c^&k-^-tirz, z(Dmm^^s\jjL^u>7'uy^u-h (pe 
T) 7>f ;uAica!io#JtT. m^mmz^mv. mmmi)mf3i^2mm 

-7.mmm 0.200. 400. 6oomg/di j^m L . Rmmm^mw. (led/&s 

25 660nm) tC«kO. 30|3>P^|(^K/S^{b«rSl^ Lfe. miS&lSlLm^- 7s<D 
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<D!^mSr, BI16A. 0168 \Z^-to m^O^"^ \Zs W^Mf)^ 5 0 0 

0 u/m 1 (Dm^^it. 1 0 0 0 u/m 1 <Dm'^iz]t^T s.jt^mmffii^± 

(li^S^m^l : 0 1 6 A) 



10 PQQ-GDH 1000 U/ml 

COsCl (Him) (diDbpy)^] 1 ml 

MMT 30 mM 

PIPES PH6.5 80 mM 

MEGA-8 mi^it^^m) 1 % 

15 Polyacrylamide 0. 1 % 

BSA 1 X 



i^mmm.0Z2 : m i e b) 



PQQ-GDH 5000 U/ml 

20 [OsCl (Him) (dmbpy);] 1 ml 

MMT 30 mM 

PIPES pH6.5 80 mM 

MEGA-8 mizitm^m 1 % 

Polyacryl amide 0. 1 % 

25 BSA 1 % 
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20 

25 KD^v-jUg, t;Pzi^->S, j^JI/tJ^^^v-S, ;<j jJ^x;US, 7.JI/!Jn> 
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5 

10 um<Dit^^m:^^. 

15 

10. y^h^'/^J^Am.^^. UTT. I NT. Neo-TB, Nitro-TB, 
TB, WST-1, WST-3. WST-4, WST-5, WST-8. 
2-(2-Benzothiazolyl)-3, 5-diphenyltetrazoliuin Bromide , 2-(2- 
Benzothiazolyl)-3-(4-nitrophenyl)-5-phenyltetrazoliuin Bromide » 
20 2,3-Bis(4-nitrophenyl)-5-phenyltetrazDlium Chloride. 2,3-Di(4- 
ni troplienyl) letrazol ium Perch 1 orate. 3-(3-Ni t^ophenyl)-5-methyl- 
2-phenyl tetrazolium Chloride , *5 J; . 3-(4-Ni trophenyl) -5- 
methyl-2-phenyl tetrazol ium ChloridcTi^ ^ t^c ^M^-^ tltz{i^U 

25 

40 
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16. m^mti^s 7)i^)\^m. 7u-;ws, 7u;us, :7x-;ps, 

41 



wo 03/057905 



PCT/JP03/00027 



1 7 . mm^. 82(4^^^ 2 mm&.±mr^mji^m 1 2 leicc^is^o 

19. %fe^j7&5, xh7yU':7AJ^-C3^sm^3Bl 2IB«CD^3I. 
10 2 0. ^ h^'/^J^Amf)^. nhuy =^TV^) )Vm^^XS 

li. 

21. 5^ h ^^/'J "^^A^T^^ MTT, I NT, Neo-TB, Nitro-TB, 
15 TB. WST-1, WST-3, WST-4, WST-5, WST-8, 
2-(2-Benzothiazolyl)-3, 5-diphenyI tetrazol ium Bromide , 2-(2- 
Benzothiazolyl)-3-(4-nl trophenyl)-5-phenyl tetrazol ium Bromide » 
2, 3-Bis(4-nitrophenyl)-5^phenyltetrazolium Chloride. 2.3-Di(4- 
ni trophenyl) tetrazol ium Perch 1 orate, 3-(3-Ni t^ophenyl)-5-methyI- 
20 2-phenyltetrazolium Chloride , *3 J; , 3-(4-Ni trophenyl)-5- 
me thy 1-2-phenyl tetrazol ium Chloride*^ ^ts.^WI-tf^ ^M^ti tlfc{i^U 

2 2. ^mn^mi!)^. nu7>y'n-)\,. m^. e;nf> 
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2 3 . mintm 1 2 mm(Dum^'^tsit^^^m<D^9k>^, 
2 4. ^i^\z. Mm^ji^^tsm7i^m2 3um<DU^>h-o 
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Fi6.2 



[OsCI(Him)(dn*py)2] - WST- 5 



2.0 




0.0 1 ' —t 1 1 1 I 

0 too 200 300 400 500 600 700 

GLU [mg/dl] 
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Fig.3 




2/1 1 
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Fig.5 




3/1 1 
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Fig.6A 



Cu + I.IQ-Phenanthroline 




500 600 700 800 900 
Wave Length [ nm ] _ 



Fig.6B 



Fe -•- Bathophenenthroline 




0.0 ' ^ • 

400 500 600 700 800 900 

Wave Length t nm ] 



4/1 1 
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Fig.7A 




Fig.7B 




5/1 1 
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Fig.8 
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Fig. 10 




Fig. 11 



Fe + 1-Nitroso-2-Naphthol 
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Fig. 12 



Fe 2-Amino-4-thiazole acetic acid 



2.5 



2D 



^ 15 



05 



0.0 




400 



500 600 700 

Wave Length [ nm ] 



-Blank 
Ghjcose 



800 



900 



Fig; 13 



Fe + l,2-Naphthoquinone-4-Sulfonlc acid 
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Fig.l4A 
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Os * Imidazole. 4.4'-Dimethyl-2.2'-Bipyridyl 
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Os CI Imidazole. 4.4'-Dimethyl-2.2'-Bipyridyl 




0.0 « I ' 

400 500 600 700 800 900 

Wave Length [ nm ] 



1 0/1 1 



wo 03/057905 



PCT/JP03/00027 



Fig.lGA 




Fig.l6B 



[OsCI(Him)(dmbpy)2] ^ WST-4 /PQQ-GDH 5000U/ml 



600ms/ dl 
400mg/<fl 
200mK/dI 
Omg/cfl 




11/11 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/00027 



A CLASSIFICATION OF SUBJECT hdATTER 

Int.Cl^ C12Q1/32, G01N21/78, G01N31/22, G01N33/52 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimuni documentation seardied (classification system followed by classification symbols) 
Int.Cl^ C12Q1/32, G01N21/78, G01N31/22, G01N33/52 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 100217 A (WAKO PURE CHEM IND LTD.), 
08 February, 1984 (08.02.84), 
& US 4695539 A & US 4695540 A 

& JP 60-002198 A 

WO 96/25514 Al (Boehringer Mannheim Corp.), 

22 August, 1996 (22.08.96), 

& EP 813608 Al & JP 11-501209 A 

EP 602488 Al (ASULAB SA) , 
22 June, 1994 (22.06.94), 

& US 5410059 A & JP 06-263781 A 



1-24 



1-24 



1-24 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international filing 

date 

"L** document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of artother citation or other 
special reason (as specified) 

'XT document referring to an oral disclosure, use. exhibition or other 
noeans 

"F* document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 

*1C document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when die document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
27 February, 2003 (27.02.03) 



Date of mailing of the international search report 
11 March, 2003 (11.03.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/2I0 (second sheet) (July 1998) 



BR(UH«^ PCT/J P03/000 2 7 



A. »w<o«i-i5^»<^^ im^wsff'^m (IPC) ) 

Int. CI' C120 1/32. COIN 21/78. COIN 31/22. COIN 33/52 



»3iE«r?T-9*:ft/MaBfl- mfSimm^m (i po > 



Int. Cr 0120 1/32. COIN 21/78. COIN 31/22. COIN 33/52 



ESRWBS-Cffiffl i?^— (t*— 4"<— ;*<OiB«;, WaSJcttffl LfcfflSS) 

WPI 



EP 100217 A (WAKO PURE CHEM IND LTD) 1984. 02. 08 
& US 4695539 A & US 4695540 A & JP 60-002198 A 

WO 96/25514 Al (Boehringer Mannheim corp) 1996. 08. 22 
& EP 813608 Al & JP 11-501209 A 

EP 602488 Al (ASULAB SA) 1994. 06. 22 
& US 5410059 A & JP 06-263781 A 



1-2 4 



1-2 4 



1-2 4 



(a*sr#-r) 



<r>mm<rntib\z.3\m-ri> to 
fx J f^iciBaaofcsxiBfcfeor, SKXi»<o*i-c«w 

r&j isj-/<7' > h 7 r 5 y 



2 7.0 2.0 3 



11.03.03 



B;f:H1^I^^ ( I S A/J P) 
SffiS-e- 1 0 0-8 9 1 5 



4 B 



9 16 2 



03-3581-1101 rt» 3 4 4 8 



«3;PCT/I SA/2 1 0 (»2-^-C^) (1 998^7fl) 



